
To: Dr. John C. Bugher
Director, Division of Biology
1901 Constitution Avenue
Washington 25, D. C.

1. Attached hereto is Annex I and

2. Due to the special nature of field tests such as Operation

CASTLE, it is the optiion of this headquarters that a polic~ of stri!t
adherence to the radiological standards prescribed for nxtlne wn?k M
not realistic. The intent in the attached &nex is to strive for a

reasonable and safe compromise considering conservation of personnel
exposures, the international *ort of the tests and the cost aspects

of delays chargeable to excessive radiological precaut~onss
.

3. It is requested that you review the attached Annex I snd
‘~Appendix and provide this headqu~ters with ymr comments Y su~estions

and/or approval in order that the on-site operation order may reflect
\a set of rules mutually acceptable to all concerned.

4. A s5&Lar letter has been forwarded to the Surgeons General of
the three Services.,. , .

.,

Appendbc to Joint Task Force
Operation CASTLE Radiological
in detail. Operation Order
necessary pi-g of all par-

,,,,.,!?%::.OperationOrder 1-53 in which the
‘, ~~,fi<;,#4M@l@$~X ~d regulations are covered

“:’~-$fl:hasbeen designed to delineate the,.

&io!i.pantsin the operation preparatory to the over~e phase. This
order will subsequently be superseded by Operation Order 2-S3 to be
issued during the fall of 1953 and which will be the primary direct~ve
upon which the on-site phase of operations will be based. ;
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HEADQUARTERS,Joint Task Force SEVEN
Washington 25~ D. C.
20 June 1953, 1600 R

Annex I to CJTF SEVEN Operation Order No. 1-53

RADIOLOGICALSAFETY

1. Radiological
is a command
be performed

safety of all task force military and civilian personnel
responsibilityand radiologicalsafety activitieswill
through normal ccsnmandchannels.

2. The Commander, Joint Task Force SEVEN will:

a. Specify the measures necessary to insure the radiologicalsafety
of task force prsonnel and furnish technical advisory assistanceto
task group radiologicalsafety officers.

b. Inform CINCPAC of radiologicalhazards which may exist in areas
outside of task force responsibility.

c. Maintain an informationcenter (RadSafeOffice) with displays of
current air and surface radexes, radiologicalsituationmaps of atolls
and peripheral aerial and surface areas and such other allied data as
may be appropriate.

d. Designatemonitors and couriersto accompany radioactiveand spe-
cial cargo shipnents on sample return aircraft$ and monitor loading
and unloading of such cargo.

3. Prior to the on-site operationalphase$ task group commanderswill:

a. Organize radiologicalsafety units or elementswithin their task
groups.

b. Require radiologicalsafety personnelto review radiological
safety procedures employed on previous operationsand become thorough-
ly acquaintedwith existing trainingmeasures through attendanceat
appropriate

c. Require
calibration

d. Procure
thing. The
for CTG 7.1

Service schools.

radiologicalsafety personnelto become qualified in the
and testing of standardRADIAC equipnent.

complete all-antes of RADIAC equipnentand special clo-
requirementsof CTG 7.5 will be included ti the allowances
for necessary issue to TG 7.5 personnelduring the opera-

tional phase and for subsequentloan or saie to CTG 7.5 for POSL
operationaluse at the proving ~~de

40 The Commander,TG 7.1, having major technical radiologicalsafetY
unit$ will prepare to perform the following radiologicalsafety ser-
vices at ENIWETOK and BIKINI ATOLIS (using space provided by CTG 7.3
at BIKINI):

a. All ground monitoring services associatedwith scientificmissions
except those in conjunctionwith aircraft and airborne collectionof
scientificdata~
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RadiologicalSafetv
CJTF SEVEN No. 1-53

b. Laboratoryservices and technical assistanceto all task groups,
to include:

(1) Procurement of film badges and specified 8upplementaryiteme
of personnel radiologicalsafety equipento.

(2) Laboratory services to develop and interpret film badges.

(3) Records of~sure~e~f~badges~ (Dupl-icatestiUbe
furnished task group comman

~mp~$401aboratory services for the radio-chemicalanalysis ofwater

(5) provision of primary facilitiesat PARRY ISLAND radiological
safety building for calibrationsrepair and maintenance of instruments
and storage of spare parts of RADIAC eqyipment. Similar limited faci-
lities will be maintained at BIKINI during the operational.phase at
that atoll.

(6) Monitoring the removal and packaging of radioactivesources
and samples except as fidicated in paragraphf+aabove.

c. Provision of radiologicalsafety surface situationmaps after shot
times to the task force ccnmuanderand the the task groups requiring
the information.

d. Procurementand issuing of special high density goggles to speci-
fied personnel of the task force.

e. Procurement of radiologicalsafety clothing as necessary for TG
7.1, TG 7.5 ad specifiedrecovery personnel.

f. Provision of technical personnel to inspect radiologicallycon-
taminated items for all task groups and certify destruction disposal,
or unserviceabilityof such items as required.

g. Provision of personnel and equipmentdecontaminationfacilities
for RadSafe survey and recovery operations.

h. Limited fall-out studieswithin the Pacific Proving Ground for
radiologicalsafety documentationonly.

i. Assumption of radiologicalsafety responsibilitiesof TG 7.5 dur-
ing the overseas phase of operation.

j. The integrationwithin TG ‘7.1of key radiologicalsafety person-
nel made available by CTG 7.5. Such personnelwill assist CTG 7.1
during the operationalphase and will be assigned duties amenable to
training in the fundamentalradiologicalsafe}y services to be
assumed by CTG 7.5 upon completionof the overseas phase of the opera-
tion.

5. The Commander,TG7.2wiU prepare to perform the following:

a. All ground monitoring services associatedwith ENIWETOK ISLAND,

I-2
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RadiologicalSafety
CJTF SEVEN No. 3.-53

except in those areas or activitiesassigned to other task groups.

b. Provision and training of own radiologicalsafety monitors~ 50 of
which will.be 11Q18cleared for emergencymonitor support of TG 7.1 if
required.

c. Provision and training of own contaminationpersonne1910 of which
will be designated for emergency decontaminationsupport of TG 7.1 if
required.

d.

e.
for

f.

6. The

a.

Provision of own RADIAC equipnentand protectiveclothing.

Provision of own repair, spare parts and calibrationfacilities
RADIAC equipment. - -

Provision of contaminatedclothing

commander9TG 7.3 will prepare to:

Provide and train own radiological
airbornemonitor for each multi-engine
7*3a

laundry facilitiesfor TG 7.4.

safety monitorsn including one
aircraft crew assigned to TG

b. Provide own RADIAC equipnentand protectiveclothing.

c. Provide monitors and decontaminationcrews aboard each ship with-
in the task group.

d. Provide own repair9 spare parts and calibrationfacilitiesfor
RADIAC equipnent.

e. While task force is embarked~ provide space for use of the radio-
logical.safety unit of TG 7.1.

f. Provide decontaminationfacilitiesfor own aircraft. Limited
assistancewill be furnishedby CTG ‘?.f+if required.

Provide necessary helicopterair service for radiologicalsurveys
post-shot recovery operations (monitorsfurnishedby TG 70~)e

Collect lagoon water SSJIlpleS.

Provide water spray equipmentaboard all vessels likely to be in
fall-out area.

Commander9TG 7.4 will prepare to:

Provide and train own radiologicalsafety monitors$ includingone
airbornemonitor for each multi-engineaircraft crew assigned to TG
7.4.

b. Provide own RADIAC equipnentand protectiveclothing.

c. Provide own repair, spare parts and calibrationfacilitiesfor
RADIAC equipment.

I-3
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RadiologicalSafety
CJTF SEVEN No. 1-53

d. Provide primary decontaminationcrews and facilitiesfor aircraft
at ENIWETOK ISLAND and limited crews and facilitiesat the BIKINI air-
atripo (

e. Assist T3 7.3 in aircraft decon~tion with TG ‘7*41eq~Wnts
if required.

f. Provide necessary helicopter and liaison air service for radiolo-
gical surveys and post-shot recovery operations (monitorsfurnished
by TG 7.1).

g. Provide monitoring services for the removal and packaging of
radioactivesamples or data collectedby aircraft.

h- Provide cloud tracking aircraft for post-shot radiologicalsafety
~lsituationdatatlup to r~ius of 500 ~~es h the significantquad-

rant for period of 48 hours, starting at ap roximatelyH plus 6 hours
for each shot. 7(See para. 2c(3) of AnnexJ .

i. Promulgate the air radex for each shot.

j. EstabUsh a simple code tmbe used in conjunctionwith the period-
ic weather reconnaissancereports to report approxhate air radiation
intensitiesencounteredon regularly establishedweather reconnais-
sance or cloud tracking flights.

8. The CormnanderjTG 7.5 will prepare to$

a. Develop a schedule of requirementsfor radiologicalsafety serv-
ices required from CTQ 7.1.

b. Provide and train key radiologicalpersonnel for integrationinto
and trainingwith the radiologicalsafety organizationof TG 701
during the overseas phase of the operation. The total.number and
qualificationsof such personnelwill be as determinednecessaryby
CTG 7.5 c~ensurate with the assumption of responsibilitiesindica-
ted in 8c~ below.

c. Assume residual task force radiologicalsafety functionsat the
Pacific Proving Ground upon completionof the overseas phase of the
operation. Required eqpipcentand supplieswill.be made available at
that time9 to CTG 7.5 on a loan or sale basis from stocks prwided by
CTG 7.1.

9. Trtitig. The inclusion of radiologicalsafety organizationsthrough-
out the task force will require two general levels of training;basic
indoctrinationand technicaltraining. The scope of instructionwith-
in each of these levels till.vary in accordancewith the requirements
of different operationaland staff levels. Basic indoctrinationwill
include primary9 non-technicalinstructionin radiologicalsafety
measures and techniques. This must be tiparted to all personnelof
the task force to enable thereto perform their assigned duties effi-
cientlywithin the allowable low exposures9regardlessof the pre-
sence of radioactivecontaminants. Technicaltraining w-illinclude
the training of the majority of the personnelwho will be required to
staff the task force radiologicalsafety organizationsand perform
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RadiologicalSafet~
CJTF SEVEN No. 1-53
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the technical operationsinvolved. This will be accomplishedthrough
the utilizationof adsting Service courses and estab13Aunentof suit-
able courses at task group level. This instructionwill be designed .
to train radiologicaldefense monitors, decontaminationpersonneland
radiologicalinstrumentrepairmam ,

P. W. CIARKSON
Major General, U.S. Army

Commander

Appendixs

I- RadiologicalSafety Regulations

OFFICIAL:

&i~’m*
Colonels U.S.

/
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Assistant Chic of Staffs J-3
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Appendix to Annex I
RadiologicalSafetyQ

1.

20

30
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5.

60
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WQUARTERS$ Joint Task Force SEVEN
Washington 259 D. CO
20 June 1953, 1600 R

CJTF SEVEN Operation Order No. 1-53

RADIOL031CALSAFETY REGULATIONS

.

The Maximum PermissibleExposure (MPE) for personnel involved in this
operation is 3.9 roentgens~gamma Only$ unless reduced because of
previous or anticipatedfuture exposure. Au exposure to exkernal
gamma radiationwil.lbe regarded as total.body irradiation. Special
MPE of 20 roentgens~ gazznaonly~ is authorized for crew membere of
air sampling aircraft. The msximum permissibleexposuresas stated
above are applicableto a field experimentaltest of nuclear devices
in peacettie~wherein numbers of personnel engaged in these tests
have been previously exposed or wiLl be continuouslyexposed to po-
temtial radiationhazards. It may become necessary from a study of
personnel records to reduce the NPE for certain individualswho have
partici~ted recently in other atomic tests. Under a military tacti-
cal situation or emergencythe maximum permissibleexposuresabove do
not apply.

All ato~ land and.lagoon areas in or near which a detonationtakes
place will be consideredcontaminateduntil cleared for operationsby
the task force commander. Entry to and exit from contaminatedareas
will be via RadSafe check points only.

Contaminatedland areas of intensitiesgreater than 100mr/hr will be
delineatedas such; Personnel entering these areas must be accompanied
by a monitor and will be subject to clearancesby the RadSafe Officer,
TG 7.1. RadSafe clothingand equipnenttill be issued to the person-
nel.

Contaminatedland areas of intensities less than 100mr/hr and
greater than 10 mr/hr nil.l.be controlledareas; Personnel entering
these areas till be subject to clearanceby the RadSafe Officer of TG
‘?’o1o Monitors till nd be required for entry into these controlled
areas.

Contaminatedland areas of intensitiesless than 10 mr/hr will be con-
sidered unrestrictedfrom a RadSafe viewpoint. Areas coming within
this limitationwill be designated specificallyby CJTF SEVEN prior
to unrestrictedentry.

I?adSafemonitors assigned to individualsor groups working in con-
taminated areas or with contaminatedequipmentduring recovery opera-
tions will act in an advisory capacity to keep the recovery party
leader informed of radiation intensitiesat all times. The recovery
party leader is expected to accept this advice and act accordingly”
It is the responsibilityof both the leader and the members of the
recovery party to adhere to the limits establishedh these regula-
tions.

Film badges$ dosimetersand protectiveclothing (coveraW$ booties,
caps$ gloves~ dust respirators etc.) as deemed necessarywill be
issued to personnel entering contaminatedareas.by appropriatetask
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group RadSafe supply sections.

All.personnelwithin viewing distance of an atcmic detonationwho are
not suppliedwith protectivegoggles will turn away from the detona-
tion point and close their eyes during the time of burst. At least
10 seconds should bk allowed before looking directly at the burst.

The arrival.snd proposed use of radioactivesources at the Pacific
Proving Ground will be reported to the Task Force RadiologicalSafety
Officer.

All samples of radioactivematerial which are courieredin aircraft
will be packaged and loaded so as to red-me radiation to a fitimo
The RsdSafe Officer of TG 704 will have a survey made of the packAge
to determine if adequate precautionshave been taken. The following
criter%awill determine space and packaging requirements:

a. Prior exposure of aircraftand courier personnel.

‘b. Anticipatedfuture exposures on trip.

c. Length of time of exposure on trip.

d. In all cases~ crew members till be limited to exposure rates of
less than 20 mr/hr.

All,air and surface vehicles or craft used in contaminatedareas will
“bechecked through the appropriatetask group decontaminationsection
upon return from such areas.

The Maximum Pemnissi.b.leLimits (MPLs) of contaminationlisted herein
are to be regarded ay advisory limits for control of contamination
under average conditions and are subject to revisionby waiver from
the task force commander in individuallydesignatedcases when ex-
tenuating circumstancesindicate the need and justificationtherefor.
All readings of surface contaminationare to be made with Gei er coun-

$ters$ with tube walls not substantiallyi.nexcess of 30 mg/cm with
shield opens The surface of the probe should be held one (1) inch to

,
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two (2) %ches from the surface that is under observationunless other-
wise specified.~~~ =- &&e6 other than emergency or tactical situa-‘-~
tions the ul.ttiatecriteriawill be limited by the authorizedMPEs for \ ‘-:
personnel~with measurementsmade using standard equipment and~ech- 1
niques for such exposur~. Special instancesmay arise after shot
t:imesuch as in the case of an air-sea rescue within the atoll lagoon \

and inside the surface ~adex in which rescue operationswill be
carried out,w~ e-zw&e%egieeA-haza&& Monitors

/alxard rescue craft shall be required to determine the extent of the
actual radiationhazard experiencedin order that appropriatemedical j
te$ts may be initiated. For emergency operations~the criteria pre-
scribe-dfor tactical situation.(pra. 1.3below) will be used.as a “
g~de~)For operatlofil-~fiposesthe F@fi presentedbebwt ill not be
consideredapplicableto spotty conta.mirationprovided such areas can
be effectivelyisolated from personnel.

a. Personnel and clothing MPLs are as follows:
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RadiologicalSafety Re~ tions
CJTF SEVEN Noo 1-53

(J-)Skin readings should not be more than lmr/hr. Complete
decontaminationby bathingw~ be utilized for readings in excese of
this level. Beta radiation exposure to the hands should not exceed
30.0 rep/week.

(2) Underclothingand body equipnent such as the internal sur-
faces of respiratorsshould be reduced to 2mr/hr.

(3] @terclothtig shotibe reducedto7mr/hr~

b. Vehicle MPIs: The interior surfaces of occupied sections of ve-
hicles should be reduced to 7 mr/hr. The outside surfaces of vehicles
should be reduced to less than 7 mr/hr, gamma only, at five (5) or
six (6) inches from the surface.

c. Ship and Boat MPLs:

(1) Operational clearances,implying that contaminationexists
and special.proceduresare reqvired~~~ nor- be granted by
commanding officers on the technical advice of radiologicaldefense
staff members. In peacetime~ a maximum fixed contaminationlevel of
300mr/week ordinarilywill not be exceeded except for
~~OperationslNecessity. For this operation an MPL of 600 mr/week
will be used as the upper l&nit for Woperationalnecessity unless
otherwise specificallyraised or loweredo Ftied alpha contaudnation
should not exceed 500 cpn (counts per minute) per 150 cm2 of area.

(2) For ships and boats operating in contaminatedwaters, reason-
able allowanceswill be made to differentiatebetween the relative
contributionto the total flux from ftied contaminationand that due
to t~shine~rfrom contaminatedwaters. For this operation it will be
assumed that not more than ten percent of the radiation flux entering
the vessel through the sides is due to contaminationwhich will re-
main fixed on the vessel upon reentry to uncontaminatedwaters. Ships
and boats encounteringlevels of contaminationgreater than deter-
mined by the above will.request special instructions.

●

(3) Final clearances,normally granted by commandingofficerss
will be given upon completionof the operationprovided no point of
contaminationis greater than 15 mr/day (beta and gamma) and no
detectablealpha exiets.

(4) In general,boats operating in waters near shot islands after
shot times nuw become contaminated. Monitors shall be aboard all
boats operating after shot time$ either ss p=sengers or members of
the boat crew$ until such time as radiologicalrestrictionsare .
lifted.

(5) NO ships with personnel sh~be permitted hide the 1.5
p.s.i line unless specificallydirected otherwise. Bearings of dan-
ger from hmediate radioactivefall-out for ship operationswill be
establishedby CJTF SEVEN on the basis of forecastwind directionsat
the intendedtime of detonation. This danger sectionwill.be desig-
nated as surface radex. All ships of the task force shall be required
to remain outside the surface radex - danger bearings radial limita-
tion and time restriction. However@if ships are directed tactically
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RadiologicalSafety Regulations
CJTF SEVEN No. 1-53

into the surface radex~ movement of ships shall be governed by tacti-
cal exposure guides.

(6) Individualson board ships of the task force shallbe protec-
ted collectivelyfrom hazards of blast, heat and radioactivityby
movement of the shipso

(7) It is desired to petit out that the emplo~ent of the ships
and units in TG 7.39 insofaras radiologicalsafety is concerned,is
not constieredroutine usage within the purview of NavMed P-1325,
l~Radiologic~Safety Regulatiion$$owCurrent revision of NavMed P-1325
indicatesthat its provisionswill not apply for special operations
such as field tests and that for such operationsnaval personnelwill
operate under regulationsset fcrth by the task force commander The
regulationsset forth herein have been designed as a reasonableand
safe compromiseconsidering conservationof personnelexposures,the
internationalimport of tesbs and the cost aepects of
chargeableto excessive radiologicalprecautions

d. Aircraft MPLs:

(1) The interior surfaces of occupied sections of
be reduced to 7 mr/hr.

shot delays

aircraft should

(2) No aircraft in the air at HHour willbe at slant ranges from
ground zero less than as determinedby the followingeffects unless
specificallydirected otherwise. (Based onmaxinmm predictedyield
and 20 mile visibility):

Blast (at predicted shock arrival): 0.5 p.s.i.
Thermal (H Hour): Fabric control surfaces:1.0 cal cm2

Metal control surfaces: 6.o cJ cm2

After detonation no aircraf+shall operate inside the air radex or
closer than 10 nautical miles from the rising or visible cloud unless
specificallydirected otherwise. If a tactical or emergencysituation
arises where aircraft must enter the air radex$ tactical exposure
allowance shall apply.

(3) All titi-’engti etaskfwceaticraft in the air at HHour
within 3,00miles of the detonation point shall carry a person desig-
nated as radiologicalsafety monitor equippedwith suitable RADIAC
equipmentand a radex plot. This monitor shall be capable of calcula-
ting allowableexposuresunder both tactical and operationalcondi-
tions

(4) All persons in aircraft at shot time, or at subsequenttties
when engaged in operationsin or near the cloud or radex track, shall
wear film badges.

(5) Pilots and copilots of aircraft in the air at shot time shall
use modified all-purpose .1 density filter goggles. Copilots should~
as an extra precaution cover their eyes with forearm at zero houro

e. In air and water the following continuouslevels of radioactivity
are consideredsafe from the viewpoint of personneldrinking and
breathing: (uc= microcurie).

I-I-4
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RadiologicalSafety Rewlations
CJTF SEVEN No. 1-53 Long-livedAlpha

Beta or Gamma Emitter Emitters

Water 5 x 10-~ uc/cc (at H-3 d~] x ~~~~”~~c
Air lo- ut/cc

NOTE: In air for any 24 hour period after a shot, 10-4 Uc/cc of
which particles leas than 5 microns shall not exceed 10-6 uc/cc).

13. All radiologicalsafety operationsfor Operation CASTLE will be con-
sidered as routine and will comply with permissibleradiologicalexpo-
sures for routine works except %pecial operations~twhich must be
specificallydesignatedby CJTF SEVENO In tactical situationsthe
military comnandermust make the decision regardingallowable expo-
sures. As military personnelare normally subject to only randum
axposure,health hazards are at a minimum. Current Department of
Defense informationon exposureto gamma radiation in tactical situa-
tions is indicatedbelow:

a. Uniform acute (immediate)exposure of 50 roentgensto a group of
Armed Forces personnelwill not appreciablyaffect their efficiency
as a fighting unit.

b. Uniform acute exposure of 100 roentgenswill produce in occasion-
al individualsnausea and vomiting$but not to an extent that will
render Armed Forces personnel ineffectiveas fightingunits. Person-
nel receiving an acute radiation exposure of 100 or more roentgens
should be given a period of rest and individualevaluationas soon as
possible.

CO Uniform acute exposure of approximately150 roentgens or greater
can be expectedto render Armed Forces personnel ineffectiveas troops
within a few hours through a substantialincidence of nauseas vomit-
ing~ weakness and prostration. Mortality producedby an acute expo-
sure of 150 roentgenswill be very low and eventual recovery of physi-
cal fitness may be expectedo

d. Field commandersshouldj therefore, assume that if substantial
numbers of their men receive acute radiation exposuressubstantially
above 100 roentgensthere is a.grave risk that their commandswill
rapidly become ineffectiveas fightingunits.

e. Internal radiationhazards caused by entry of radioactivesub-
stances through the mouth, through the lungs or through cuts or wounds
do not exist after an air burst. @ternal hazards followinga con-
taminating surface explosionmay be avoided if ordinary precautions
are taken. Only under unusual circumstanceswill there be internal
hazard from residual contamination. This eliminatesthe necessity
for masking and consequentreduction of tactical.efficiency.

IA. This amendix has been desined for reduced securityclassificationin. .
order to facilitatewide dissemination

OFFICIAL:

&~&& ~-derP. W. CLARKSON
Major Generals UOSO

Colonel~ U.S. Ai orcq
Assistant Chief of Staff, J-3
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